In 35 normokalemic Negro patients with benign essential hypertension, plasma renin activity (PRA) was measured by the method of Boucher and associates, while they were on regular diets, after ambulation, sodium restriction and thiazide medication, and again after rigid sodium depletion in the hospital. In nine (26%) inadequate PRA response was elicited even after the latter regimen. In only two of these (6%) was elevated excretion of aldosterone demonstrated. Suppressed PRA is commonly encountered in apparent benign essential hypertension and it occurs much more frequently than normokalemic primary aldosteronism does. Casual measurement of PRA in ambulatory patients is of little differential diagnostic value in primary aldosteronism.
IN AN EARLIER publication from this laboratory,' an extraordinary incidence of suppressed plasma renin activity was reported in a population of hypertensive Negro patients. In this group of outpatients, plasma renin activity was determined on casual blood samples and again after sodium restriction and thiazide medication. In view of Conn's2-4 interpretation that decreased plasma renin concentrations in hypertension suggest normokalemic primary aldosteronism masquerading as essential hypertension, this group of patients was studied further in an attempt to define the incidence of primary aldosteronism and to test the diagnostic significance of suppressed renin activity.
To establish a true incidence rate, all 53 patients newly referred to the Investigative Hypertension Clinic for diastolic hypertension during the period of study were considered. After withdrawal for reasons indicated in table 1, 35 patients considered to have essential hypertension by criteria which we have described' remained and serve as the basis for this report. They were all Negroes, between the ages of 24 and 63 years, and of both sexes. In all, the course was benign, serum potassium levels in the untreated state were normal (above 3.6 mEq/L), and no clinical features distinguished the groups to be described from each other. Due to the criteria established for admission to our clinic, all of these patients were severely economically deprived.
Procedure and Method
Procedure Blood for determination of plasma renin activity was drawn at the time of first clinic visit, after the patients had been ambulatory for 4 hours; thus the stimulatory effect of the upright position upon renin production was acknowledged.
If renin activity was demonstrated in the patients, the presence of primary aldosteronism was considered unlikely, and the patient was excluded from the study. Those remaining were instructed in the use of a 2 g salt diet, and 250 mg of chlorothiazide was prescribed twice daily for 1 to 2 weeks. Blood was again drawn for determination of plasma renin activity. Patients in whom the expected brisk rise of plasma renin activity occurred were excluded from the study. Hospitalization was arranged for those in whom increase in renin activity did not occur. On admission to the hospital, the patients received a regular hospital diet (4 g of salt) supplemented with 10 g of sodium chloride. A 24-hour urine specimen for aldosterone and sodium was collected during the third day and frozen. A carefully supervised 10 mEq sodium diet was then provided for 3 days. During the third day, a 24-hour urine specimen was collected and analyzed for sodium as a check on the state of depletion to that point. On the fourth day, while continuing sodium restriction, chlorothiazide was added to fortify sodium depletion. On the following day, plasma renin activity was measured. If the renin was appropriately elevated, the patient was not studied further. If plasma renin activity did not rise adequately, aldosterone and sodium were measured on the urine collected during salt loading.
Twenty-six normotensive control subjects were selected from the same socioeconomic population as the patients. Casual plasma renin activity was measured under the same circumstances of ambulation as for the patients. The effect of outpatient sodium restriction and thiazide upon plasma renin activity was assessed in nine of these controls.
Method
Plasma renin activity was measured by a modification of the method of Boucher and asso-ciates5 described earlier.' Results are reported as nanograms of angiotensin released per liter of plasma per minute of incubation (ng/L/min). Urinary sodium and serum potassium were measured by internal standard flame photometry. Measurement of urinary aldosterone excretion was kindly performed by Dr. John Laragh, Columbia University College of Physicians and Surgeons by a double isotope dilution method,6 except for two specimens which were measured by New England Nuclear Biomedical Assay Laboratories, Inc., by the method of Kliman and Peterson.7
Urinary 17-ketosteroids were assayed by the method of Sobel and associates8 and 17-hydroxycorticoids by the method of Silber and Porter.9
Results
Control Series (Table 2) The plasma renin activity for the entire group of controls excluding a single high value of 53 ng/L/min was 6.75 + 3.42 (mean + SD). There were two zero (0) values. There was no significant difference between men and women. Plasma Renin Activity and Essential Hypertension Table 3 Sodium and Aldosterone Excretion in Negro 
(66) (26) (28) (89) (34) *Urinary sodium (mEq/24 hr).
Patients (Table 3) Plasma renin activity was detectable in initial sampling in 18 of the 35 patients. In two additional patients (patients 19 and 20) initial 0 values became appropriately elevated after sodium restriction and administration of thiazide while ambulatory. In the remaining 15 patients, no plasma renin activity was detectable nor did the responses to the stress of attempted sodium depletion as outpatients produce appropriate response. Of these 15
Circulation, Volume XXXVII, Junee 1968 patients, six (patients 21 through 26) responded appropriately to hospital supervised sodium depletion. Of the nine remaining patients (nos. 27 through 35) four failed to respond to supervised sodium depletion by elevation of plasma renin activity, and in five the response was minimal. Unfortunately in a few patients (nos. 25, 31, and 34) the urinary sodium excretion after 3 days of sodium restriction was higher than expected. However, the blood for plasma renin activity In only two patients (nos. 34 and 35) was urinary aldosterone excretion elevated (30 and 33 tg/24 hr, respectively). In one of these, plasma renin activity remained 0; in the other it rose merely to 11 ng/L/min. In both of these patients, sodium excretion was at a high rate during the period of urine collection for aldosterone measurement while urinary 17-ketosteroids and 17-hydroxycorticoids were normal. One of these patients refused surgical exploration. In the second, exploration was terminated before adrenal visualization due to massive hemorrhage requiring transfusion.
Discussion
The concept of normokalemic primary aldosteronism has created significant controversy. Laragh and associates6 have not encountered patients with normokalemic primary aldosteronism. Kaplan'0 has questioned the existence of the normokalemic syndrome, but three patients in his series with proved hypokalemic disease were known to have normal serum potassium during the early course of their hypertension.
On the other hand in the study of Gunnells and associates," 16% of one group with normokalemic benign essential hypertension had apparent primary aldosteronism, and 12%o of another group had suppressed renin activity.
However, the authors caution against strict interpretation of the true incidence of either phenomenon.
Harris and associates'2 reported that 30 of 100 hypertensive patients had less than normal renin response to the upright position and sodium restriction. Six of these had aldosterone excretion rates greater than 15 pg/ 24 hr, and adrenal cortical adenomas were removed from three patients who were explored. Ledingham and associates13 found no normokalemic primary aldosteronism in 113 patients studied, but 12% had suppressed renin activity.
More recently Kuchel and associates'4 described renin unresponsiveness in 12 of 29 hypertensive patients using the hypotensive effect of diazoxide as the stimulus. These patients failed to respond to severe sodium depletion and the upright position. Four apparently had true primary aldosteronism, but in the others renin unresponsiveness was associated with aldosterone unresponsiveness or suppression.
The sodium depletion regimen used in our study should uniformly produce a brisk renin secretory response except in patients in whom sodium loss is restrained by autonomous saltretaining activity. However, in our study only two of nine patients who had continued suppressed renin activity despite severe sodium depletion excreted abnormal amounts of aldosterone, making it appear that in this series of randomly referred Negro patients, the maximum-observed incidence of primary aldosteronism was two in 35 or 6%. Although this incidence is in agreement with that reported by Harris and associates,'2 it must be emphasized that this represents a maximum possible incidence in our series.
The 26% incidence of suppressed renin activity in this group of patients was surprisingly high. This may represent a physiological response to high sodium intake in this economically deprived population. That this may be the case is suggested by the lower mean plasma renin activity of 6.8 ng/L/min for this control group as compared to 10.1 ng/ L/min for a racially mixed, more affluent employee-volunteer group of normotensive subjects. It is of interest that there were no zero values in the latter racially mixed group. It is to be noted that renin activity was measurable in all but two of the present control series (table 2). In six of nine controls in whom renin activity was tested (table 4) , there was an appropriate plasma renin response following instruction in sodium restriction and thiazide administration. We suspect that the failure of the three control subjects to respond represents failure of cooperation, as may be the case for some of the hypertensive outpatients.
The observation of suppressed plasma renin activity in many hypertensive patients without demonstrable increase in aldosterone strongly suggests the possibility of the presence of an aldosterone-like material in this group of patients. In this regard attention is drawn to the syndrome of 17-hydroxylase deficiency recently reported.'5' 16 The course of these patients is marked by hypertension, suppressed renin activity, hypokalemia, and depressed aldosterone production, as a result of overproduction of corticosterone and desoxycorticosterone. It might be speculated that a parallel circumstance obtains in the group of patients reported here.
Many of the patients became hypokalemic during thiazide administration confirming the observation of Kaplan10 that serum potassium depression following thiazide medication cannot be used as a clue to the presence of primary aldosteronism.
